Glycosaminoglycan sulfotransferases in human and animal sera.
Heparan sulfate, keratan sulfate, chondroitin, chondroitin 4/6-sulfate (80% 4-sulfate and 20% 6-sulfate), and UDP-N-acetylgalactosamine 4-sulfate were used as acceptors for the measurement of 3'-phosphoadenylyl sulfate: glycosaminoglycan sulfotransferase activities in human serum. Chromatographic fractionation of the serum followed by determination of the sulfotransferase activities demonstrated the existence of at least four different sulfotransferases capable of introducing sulfate to 1) position 6 of the internal N-acetylgalactosamine units of chondroitin, 2) position 6 of the nonreducing terminal N-acetylgalactosamine 4-sulfate unit of chondroitin 4/6-sulfate, 3) position 2 (amino group) of the glucosamine units in heparan sulfate, and 4) the sugar units in keratan sulfate, respectively. The fourth activity was separated into two subfractions with different specificities for the structure of neighboring sugars of the sulfate-accepting sugar units. No major variations in the sulfotransferase activities on added receptors were found to occur in sera from individuals 22-41 years old. In contrast, the activities in sera of various mammalian and avian species showed a species-specific variation. With mouse skin fibroblasts cultured in serum-free medium, preferential secretion of several sulfotransferases could be demonstrated. The results, taken together, suggest that the appearance of the sulfotransferases in serum is not a fortuitous event due to nonspecific cell death, but the result of an elaborate mechanism for enzyme secretion by a cell or tissue system.